Comparison of histopathological effects of perineural administration of bupivacaine and bupivacaine-dexmedetomidine in rat sciatic nerve.
Injection of a variety of drugs such as local anesthetics (LAs) for peripheral nerve block has been shown to cause damage to peripheral nerves. Bupivacaine is a local anesthetic widely used in surgical procedures. The aim of this study was to evaluate the neurotoxicity of LAs including Bupivacaine and dexmedetomidine (DEX)-Bupivacaine on sciatic nerve tissue at histopathological level. In addition, we investigated whether perineural administration of DEX can attenuate Bupivacaine-induced neurotoxicity. Twenty adult Sprague Dawley rats received unilateral sciatic nerve blocks with either 0.2ml of 0.5% bupivacaine (n=8) or 0.5% bupivacaine plus 0.005% DEX (n=8) or normal saline (0.9%, as control group) (n=4) in the left hind extremity. Sciatic nerves were harvested at 14days post-injection and analyzed for nerve damage using ultrastructure and histopathologic analysis. Histopathology of sciatic nerve at day 14 post-injection showed a variable degree of neuronal injury associated with perineural inflammation in each treatment group and was classified as none or mild, intermediate or severe. Administration of both LAs resulted in a significant decrease in the total number of myelinated fibers per nerve (95% CI for group difference: Bupivacaine, P=0.001, DEX-Bupivacaine, P=0.036) compared to the saline control group. Animals that received these perineural local anesthetics (LAs) injections showed increased severity of injury compared to the control group. Animals in the DEX-Bupivacaine group had higher perineural inflammation and nerve damage than those of the saline control group and less than those of the Bupivacaine group at day 14 post-injection. Quantitatively, average total nerve fiber per nerve and average myelinated nerve fiber density in the injured region of the Bupivacaine-treated group was less than that of the DEX-Bupivacaine-treated group. LAs injection into the nerve causes peripheral nerve damage and remains an important clinical danger. Bupivacaine is associated with considerable histopathological changes, including edema of the perineurium and myelin degeneration with Wallerian degeneration, when injected perineurally. Perineural DEX added to a clinical concentration of bupivacaine attenuates the Bupivacaine-induced injuries.